CHANGES IN OSMOTIC PRESSURE OF BANANAS DURING RIPENING (WITH TWO FIGURES)
Various data are found in the literature indicating an increase in moisture content of the pulp of bananas during ripening. Of the physiological processes occurring, respiration causes the production of water. At the same time water is utilized in the hydrolysis of starch to sugar. As these two processes occur simultaneously, a part of the water produced by respiration may be used up in the hydrolysis of starch. GORE' has calculated the water formed by respiration and that utilized in the hydrolysis of starch, and has found that except when the banana becomes over-ripe, the water formed in respiration does not equal that used in hydrolysis. He also points out the probable changes in osmotic pressure with consequent transfer of water from peel to pulp. BRIEF PAPERS (i.e. at the time of discharge from the boat at Boston) the osmotic pressures of pulp and peel are approximately equal and therefore at equilibrium, but as ripening progresses there is a marked increase of pressure in the pulp with a lesser increase in pressure of the peel. Differences in pressure between the peel and pulp naturally result in the migration of water from the former to the latter. These differences may be explained by the fact that while starch, the major constituent of the pulp of green bananas, does not affect the osmotic pressure to an appreciable extent, when this starch is hydrolyzed to sugar during the ripening process, the osmotic pressure then increases rapidly because of and in proportion to this production of sugar. The total sugars in the pulp amount to as much as 21 per cent. (unpublished data), while the sugar content of the peel is much lower with a maximum of about 4.4 per cent.
During the ripening period the fruit showed a loss in weight of 2.44 per cent. Furthermore the pulp increased from 68.5 per cent. of the total weight before ripening to 70.9 per cent. of the total weight after ripening, a gain of 2.4 per cent. GORE (10c. Cit.) cites corresponding gains of from 2.24 to 3.90 per cent. Honduras) ripened at 680 F., 90-95 per cent. relative humidity. Each value represents a composite sample from seven fingers, the necks of the corresponding hand (17 fingers), the corresponding crown, and a section of the stalk at the crown (fig. 2) . The samples were crushed in a mortar, centrifuged, and filtered when necessary, to give a clear sap.
The results show that as ripening progresses there is, in general, a gradual decrease in order of osmotic pressures from the pulp to the stalk, indicating a transfer of water from other parts of the bunch of fruit to the pulp.
Summary and conclusions Osmotic pressure determinations of different parts of the bunch during ripening of bananas indicate that changes of pressure are such as to bring about a transfer of water from peel to pulp, as well as from the stalk through the crown and neck to the peel and pulp.-FRANK C. STRATTON and HARRY VON LOESECKE, Research Laboratories, United Fruit Company, Boston, Mass.
A QUANTITATIVE DEMONSTRATION OF OSMOTIC EQUILIBRIUM
Demonstrations of the diffusion of solutes and solvents through differentially permeable membranes are common in all branches of natural and biological science. Ordinarily the membrane used is so imperfect, however, that most of the value of the demonstration is lost and the students do not obtain a concept of osmotic pressure as a diffusion equilibrium dependent upon the relative activity of solute and solvent on' the two sides of the membrane. The following modification of the PFEFFER technique for measuring osmotic pressure has been used in our laboratory for several years. It has the advantage of requiring no special equipment or technique to give quantitative osmotic pressures for sucrose solutions at concentrations between 0.01 and 0.10 molar, with an accuracy within two to four per cent. of the calculated values by the FINDLAY or other corrected equations.
The apparatus is set up as shown in the figure with a reservoir manometer and a copper ferrocyanide membrane deposited within the walls of a Livingston cylindrical atmometer cell. The primary difficulties are the maintenance of an unbroken copper membrane on the inside of the porous cup, and adequate wiring or clamping of the rubber stoppers to withstand the pressures developed.
The membrane is formed by drying a new, unshellacked atmometer cylinder at 1000 C. An old cylinder may be used if the shellac is removed
